Summary:
As part of a revision of the Danish Salmonella policy, we estimated the impact of nationally produced pork compared to imported pork on the number of human sporadic domestic cases of multi-resistant Salmonella Typhimurium DT104 (MRDT104) in Denmark. We also estimated the number of deaths related to the presumed excess mortality associated with MRDT104. Data on exposure from domestic and imported pork were built into a simple simulation model in @Risk, and Monte Carlo simulations were used. Our results showed that imported pork resulted in 20 times as many human cases as domestic (2 human cases per year), and 1 extra death in 50 years. If the prevalence of MRDT104 in domestic pork increased 5 times, the absolute number of human cases (related to Danish pork) would be 8-11. The excess mortality due to this rise in human cases will be negligible compared to the mortality caused by other Salmonellae.
Keywords: food safety, human health, risk assessment, surveillance, trade Introduction: Multi-resistant Salmonella Typhimurium DT104 (MRDT104) is of primary interest in many countries because of concern for human health. It has been suggested, that MRDT104 is associated with an excess mortality among humans. In Denmark, an eradication policy was initially carried into effect in the swine sector. This policy, among others, included depopulation of affected swineherds and mandatory bacteriological follow-up in herds with high levels of antibodies against Salmonella. MRDT104 spread despite the extensive means taken. As part of a revision of the Danish Salmonella policy, we were interested in estimating the impact of nationally produced pork compared to imported pork on the number of human sporadic domestic cases of MRDT104 occurring in Denmark. We also wanted to estimate the number of deaths to expect because of the presumed excess mortality associated with MRDT104.
Materials and Methods:
Data on exposure from domestic and imported pork were compared. Exposure was measured as the product between the relative amounts of pork consumed and the prevalence of MRDT104 in domestic and imported pork, respectively. Data describing Salmonella prevalence, the prevalence of MRDT104, and the number of human cases covered the time period 1998 to 2002. A simple simulation model was built in @Risk, and Monte Carlo simulation with 10,000 simulations was used. Pert distributions (with minimum, mode, and maximum) were used for all input parameters (Table 1) The number of human deaths due to the presumed excess mortality was estimated based on published results from Helms et al. (2002), as modified by Dahl (2003). These results showed, that the excess risk of dying was nearly significant (p=0.06) for cases caused by penta-resistant MRDT104, when including quinolone-resistant isolates, compared to cases caused by susceptible isolates (neither penta-, nor quinolone-resistant) ( Table 2 ). When cases caused by quinolone-resistant strains were excluded, there was no significant excess mortality for penta-resistant MRDT104, compared to susceptible isolates (p=0.55).
Assuming, that penta-resistant MRDT104 causes an excess mortality, even though it is not significant, we can estimate the excess number of human deaths caused by penta-resistant MRDT104, excluding the effect of background mortality and the mortality due to salmonellosis in general. Helms found, that the background mortality in the human control population was 1.1 % for 2 years. Using the relative risk (RR) estimates from Table 2 gives a mortality in the susceptible group of 1.1 %*2.1=2.3 %. In the penta-resistant, quinolone-susceptible group this figure is 1.1%*2.9=3.2 %. The excess mortality due to penta-resistance is then 3.2%-2.3%ª1%. 
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A lift on the strict regulation on MRDT104 will most likely results in an increase in the number of human cases. Such an increase will to some extent be counteracted by the industry's general effort against Salmonella. Even with a substantial increase in the MRDT104 prevalence in the pig production, the excess mortality due to this source will be negligible, when the total number of human Salmonella cases ascribed to pork is as low as it is in Denmark (163 reported cases in 2001 Denmark (163 reported cases in , 77 in 2002 .
Conclusion:
This study demonstrates the importance of focusing on the absolute size of a problem in order to allocate resources most cost-effectively in a national surveillance-and-control programme.
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